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Summary 


Low  levels  of  lipophilic  organochlorine  compounds  (OCs)  are 
present  in  the  environment.  Despite  the  fact  that  there  is  no 
question  regarding  the  toxicity  of  many  of  these  compounds  on  an 
acute  high  dose  basis,  the  chronic  effects  of  low  levels  of  these 
materials  has  not  been  adequately  examined.  Since  the  chemical 
properties  of  these  materials  make  them  incompatible  with  water, 
the  cell  must  use  specialized  means  for  handling  them.  These 
include  xenobiotic  metabolizing  enzymes,  cytosolic  binding 
proteins  and  lipid  storage  depots.  The  studies  performed  during 
the  period  of  this  grant  were  an  attempt  to  characterize  a 
pretreatment  disposition  response  (PDR)  system  which  is  a  portion 
of  the  cellular  response  to  low  levels  of  OCs.  It  is  apparent 
from  our  studies  that  PDR  is  not  due  to  a  simple  redistribution 
phenomenon,  not  dependent  on  metabolism,  not  due  to  changes  in 
the  total  lipid  content  of  cells  but  may  be  due  to  an  alteration 
in  cytosolic  binding  proteins. 

Research  Progress 

Previous  work  has  repeatedly  shown  that  pretreatment  of 
mice,  rats  or  rainbow  trout  with  small  doses  of  chlordecone  (CD) , 
TCDD  or  dieldrin  results  in  an  altered  distribution  of  a 
subsequent  dose  of  the  same  [14C] labeled  OC.  We  refer  to  this 
response  as  a  pretreatment  disposition  response  or  PDR  (Shubat 
and  Curtis,  1986;  Carpenter  and  Curtis,  1989;  1990;  Curtis  et 
al.,  1990).  OC-induced  PDR  appears  to  have  some  degree  of 
specificity  (Carpenter  and  Curtis,  1989)  and  the  type  of  tissues 
which  respond  differs  depending  on  the  compound  being  examined 
(Carpenter  and  Curtis,  1989;  Curtis  et  al.,  1990).  For  instance 
CD-induced  PDR  in  mice  consists  of  two  components.  The  first  is 
a  reduction  in  the  amount  of  label  remaining  in  the  liver 
following  a  pretreatment  and  the  second  is  an  increase  in  the 
amount  of  residual  label  in  other  tissues  such  as  kidney,  fat  and 
muscle  (Carpenter  and  Curtis,  1989).  However,  with  TCDD  the 
response  is  different  (Curtis  et  al.,  1990).  Here,  following 
pretreatment  there  is  an  increased  retention  of  label  by  the 
liver  at  the  expense  of  the  amounts  located  in  non-hepatic 
tissues.  These  studies  showed  that,  despite  the  differences  in 
PDR,  the  systems  involved  respond  in  a  dose  related  manner  and 
are  saturable.  These  results  are  consistent  with  a  high  affinity 
low  capacity  system  and  suggest  the  mechanisms  of  cell  response 
for  different  OCs  involves  different  proteins  or  protein  systems. 

An  assessment  of  the  biochemical  mechanisms  relating  to  PDR 
showed  that  OC-induced  PDR  is  not  related  to  altered  rates  of 
metabolism  following  pretreatment.  There  were  no  PDR-related 
changes  in  the  hepatic  xenobiotic  metabolizing  system  (Carpenter 
and  Curtis,  1990,  Table  1;  Table  2).  Induction  experiments 
showed  that,  as  expected,  B-naphthof lavone  (BNF)  was  an  effective 
inducer  of  cytochrome  P-450  in  the  B6  but  not  the  D2  strain 
(Table  1) .  Chlordecone  also  induced  cytochrome  P-450  in  the  B6 
but  not  the  D2  strain.  The  level  of  induction  was  similar  for 


Table  1 


The  effect  of  CD  and  BNF  on  EKOD  activity,  cytochrome  P-450 
specific  content  and  amount  of  microsomal  protein 

CD  was  administered  as  a  single  ip  treatment  of  40  mg/kg  four  days  prior 
to  determinations.  BNF  was  administered  daily  (80  mg/kg  ip)  for  four  days  and 
the  animals  were  killed  24  hours  follcwing  the  final  treatment.  Control 
animals  received  ip  injections  of  com  oil.  Values  are  expressed  as  mean  + 

SE,  N=4  for  each  group. 


Treatment  Microsomal  Protein  Cytochrome  P-450  ERQD  Activity 

(mg/  g  liver)  (nmol/  mg  microsomal  (nmol/min/mg  mic- 

protein)  rosomal  protein) 


C57BL/6N 


Control 

CD 

BNF 


13.6  +  0.9 
15.9  +  1.0 
12.0  +  0.8 


0.18  +  0.04 
0.63  +  0.08a 
0.62  +  0.04a 


0.02  +  0.01 
0.10  +  0.01a 
2.93  +  0. 15a 


DBA/2N 


Control 

CD 

BNF 


8.1  +  1.2 
11.3  +  2.7 
10.0  +  0.6 


0.31  +  0.05 
0.50  +  0.07 
0.21  +  0.02 


0.04  +  0.00 
0.08  +  0.01 
0.03  +  0.00 


a  Values  were  significantly  different  from  controls  at  P  <  0.05. 
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both  BNF  and  CD  and  occurred  despite  the  fact  that  there  is  no 
evidence  that  CD  is  metabolized  by  this  enzyme  system  in  mice 
(Guzelian,  1982) .  BNF  also  caused  marked  elevations  in  the 
activity  of  EROD  in  the  B6  but  not  the  D2  strain.  Here,  CD 
caused  a  5-fold  induction  in  EROD  activity  in  the  B6  but  not  the 
D2  strain.  This  a  much  smaller  increase  in  EROD  than  that  which 
occurred  with  BNF,  indicating  that  CD  is  at  best  a  weak  agonist 
for  the  cytosolic  Ah  receptor.  A  CD-treatment  regimen  which 
previously  had  been  shown  to  cause  a  PDR  (Carpenter  and  Curtis, 
1989)  caused  no  changes  in  either  the  liver  to  body  weight  ratios 
or  the  microsomal  protein  content  (Table  2) .  The  40  mg/kg  CD 
pretreatment  5  mg/kg  CD  treatment  dose  did  cause  elevations  in 
the  specific  content  of  cytochrome  P-450  and  in  the  activities  of 
EROD  and  ECOD.  These  results  indicate  that  despite  the  fact  that 
CD  is,  at  best,  only  poorly  metabolized  in  mice  CD  is  an  inducer 
of  the  hepatic  drug  metabolizing  enzyme  system  of  the  liver. 
However,  since  a  marked  PDR  was  induced  with  much  lower  doses  of 
CD  than  it  took  to  elicit  a  cytochrome  P-450  response,  CD-PDR 
appears  to  occur  independently  of  induction  of  the  cytochrome  P- 
450  system.  These  results  do  not  preclude  the  possibility  that 
cytochrome  P-450  isozymes  are  capable  of  acting  as  non-enzymic 
binding  proteins.  Such  an  action  might  explain  the  inductive 
ability  of  CD  despite  the  fact  that  it  is  a  poor  substrate  for 
these  isozymes. 

An  additional  argument  against  the  involvement  of  metabolism 
in  OC-induced  PDR  is  provided  by  the  observation  that  there  were 
no  detectible  differences  in  the  levels  of  metabolites  between 
the  OC-pretreated  animals  and  the  controls  (Carpenter  and  Curtis, 
1989;  Curtis  et  al.,  1990). 

An  examination  of  the  total  lipid  contents  of  the  livers  and 
kidneys  of  mice  following  pretreatment  with  CD  showed  that  CD 
pretreatment  did  not  cause  any  changes  in  the  total  lipid 
contents  of  these  tissues  (Carpenter  et  al.,  1990,  in 
preparation;  Table  3).  The  values  for  liver  averaged  5.0% 
lipid/g  and  those  for  kidney  averaged  3.5%.  There  were,  however, 
dose  related  differences  in  the  concentrations  of  several  fatty 
acids  in  livers  (Table  3).  The  relative  amounts  of  16:0,  16:1, 
13:3n9  and  18 : ln9  decreased  in  a  dose  related  fashion  while  the 
amounts  of  18:0  and  20:4n-6  were  increased.  These  results 
indicate  that  CD-induced  PDR  is  not  due  to  changes  in  total 
cellular  lipid,  but  that  CD  does  cause  as  yet  unexplained 
differences  in  the  relative  amounts  of  several  fatty  acids.  The 
alteration  in  amounts  of  specific  fatty  acids  may  be  analogous  to 
the  process  of  homeoviscous  adaptation  during  the  process  of 
thermal  acclimation.  These  results  suggest  that,  if  an 
interaction  between  CD  and  tissue  lipids  explains  PDR,  more  than 
simple  hydrophobic  partitioning  is  involved. 

An  examination  of  the  effect  of  CD-pretreatment  on  the 
subcellular  distribution  of  a  subsequent  dose  of  [14C]CD  showed 
that  there  were  CD-induced  changes  in  the  amounts  of  residual 
label  associated  with  various  subcellular  fractions  (Table  4) . 


Table  3.  The  effect  of  chlordecone  pretreatment  on  total  lipid  and  fatty  acid 
content  of  liver  and  kidney. 


Chlordecone  treatment  (pretreatment/tracer) 
0/0  0/5  5/5  40/5 


Liver 


Fatty  acid 


14:0 

16:0 

0.2 

+ 

0.1 

0.3 

+ 

0.0 

0.1 

+ 

0.1 

0.1 

+ 

0.0 

16:1 

23.9 

+ 

0.6 

26.2 

+ 

0.4 

23.5 

+ 

0.4 

22.2 

+ 

0.5' 

18:0 

7.9 

+ 

0.7 

5.9 

+ 

0.3 

8.6 

+ 

0.3 

10.7 

+ 

0.6* 

18:ln9 

19.0 

4- 

1.0 

20.1 

+ 

0.2 

18.4 

+ 

0.3 

16.2 

+ 

0.5* 

18 : 2n6 

25.6 

+ 

1.0 

26.8 

M 

1.0 

26.0 

4- 

0.2 

26.1 

4. 

0.8 

18 : 3n3 

1.2 

+ 

0.1 

1.1 

+ 

0.0 

0.6 

+ 

0.2 

0.3 

+ 

0.2* 

20: 3n6 

0.2 

+ 

0.1 

0.2 

+ 

0.1 

0.4 

+ 

0.0 

0.5 

+ 

0.1 

20:4n6 

14.3 

+ 

1.2 

12.2 

+ 

0.4 

14.8 

+ 

0.5 

16.6 

+ 

0.8* 

22:5n6 

2.0 

+ 

0.3 

1.6 

+ 

0.4 

1.4 

+ 

0.1 

1.5 

+ 

0.1 

22:6n3 

5.3 

+ 

0.5 

4.7 

+ 

0.1 

5.2 

+ 

0.2 

5.2 

0.3 

Unknown 

0.6 

+ 

0.1 

0.5 

+ 

0.1 

0.6 

+ 

0.0 

o.r 

+ 

0.0 

Recovery 

(%  lipid/g) 

Kidney 

5.3 

+ 

0.5 

5.7 

-h 

0.4 

4.7 

0.2 

4.5 

+ 

0.3 

Fatty  acid 

14:0 

16:0 

0.6 

+ 

0.1 

0.7 

+ 

0.0 

in 

• 

o 

+ 

0.1 

0.4 

+ 

0.2 

16:1 

19.8 

+ 

0.5 

21.2 

+ 

0.6 

19.7 

+ 

0.6 

21.0 

0.4 

18:0 

9.7 

+ 

0.4 

8.8 

+ 

0.3 

9.7 

0.3 

10.4 

+ 

0.5 

18:ln9 

15.6 

+ 

0.9 

17.1 

+ 

1.3 

16.1 

+ 

0.3 

14.6 

+ 

0.6 

18 : 2n6 

15.3 

+ 

1.2 

17.2 

+ 

0.3 

16.8 

0.9 

15.7 

+ 

0.8 

20:3n6 

0.6 

+ 

0.1 

0.5 

+ 

0.1 

0.8 

+ 

1.1 

0.6 

0.1 

20:4n6 

16.8 

+ 

0.9 

15.3 

+ 

0.7 

16.5 

+ 

0.6 

13.4 

+ 

0.9 

22 : 5n6 

5.2 

+ 

0.4 

4.0 

+ 

0.2 

4.3 

+ 

0.3 

4.7 

4- 

0.4 

22:6n3 

14.0 

+• 

0.9 

11.9 

+ 

0.5 

12.7 

+ 

0.6 

12.4 

+ 

0.5 

Unknown 

0.9 

+ 

0.1 

1.0 

+ 

0.0 

0.9 

+ 

0.0 

0.7 

+ 

0.2 

Recovery 

(%  lipid/g) 

3.4 

+ 

0.0 

3.9 

+ 

0.2 

3.1 

+ 

0.1 

3.0 

+ 

0.2 

Values  are  mean  +  S.E.M. ,  n  =  4. 

*  P  <0.05  compared  to  0/0  control 


Table  4 

effect  of  CD  pretreatment  on  the  subcelluiar  distribution  of 

f14C]CD  in  liver 
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Consistent  with  previous  results  (Carpenter  and  Curtis,  1989)  the 
livers  and  kidneys  of  mice  treated  with  various  doses  of  CD 
exhibited  a  PDR  when  a  5  mg/kg  [14C]CD  tracer  was  administered. 
The  amounts  of  label  in  liver  homogenates  decreased  in  a  dose 
related  fashion  while  the  amounts  in  the  kidney  homogenates  were 
increased  following  treatment.  The  distribution  of  [14C]CD 
(total  nmol  recovered)  in  subcellular  fractions  of  the  liver 
varied  in  manner  consistent  with  the  whole  homogenates  (Table  4) . 
However,  when  calculated  as  percent  of  total  radiolabel  recovered 
the  differences  between  the  subcellular  fractions  disappear. 

When  a  40  mg/kg  [14C]CD  tracer  was  given  there  was  no  apparent 
PDR  in  the  homogenates.  This  was  again  consistent  with 
previously  reported  results  (Carpenter  and  Curtis,  1989)  and 
probably  due  to  the  fact  that  this  high  dose  of  CD  overwhelmed 
the  CD-induced  changes  in  the  cell.  When  the  subcellular 
fractions  from  these  animals  were  examined  it  was  apparent  that 
the  microsomes  of  the  pretreated  mice  had  a  higher  affinity  for 
the  label.  These  results  are  consistent  those  of  Poland  et  al. 
with  TCDD  (1989a;  1989b) .  These  researchers  showed  that 
following  pretreatment,  TCDD  congeners  were  found  in  higher 
concentrations  in  liver  than  in  controls,  a  PDR.  Subsequent 
analysis  showed  that  percent  of  recovered  label  was  higher  in  the 
microsomal  fraction  from  pretreated  animals.  This  was  shown  to 
be  due  to  binding  to  a  specific  cytochrome  P-450  (P3-450)  which 
did  not  result  in  increased  metabolism  of  TCDD.  Interpretation 
of  these  results  in  regard  to  those  we  obtained  for  CD  would  seem 
to  suggest  that  CD-PDR  might  be  partially  explained  by  changes  in 
the  cytochrome  P-450  system,  perhaps  with  cytochrome  P-450s 
acting  as  binding  proteins  rather  than  performing  a  catalytic 
function. 

There  were  no  apparent  changes  in  the  distribution  of  label 
(either  as  total  nmol  or  as  per  cent  recovery)  in  subcellular 
fractions  of  the  kidney  with  the  lower  tracer  dose,  but  there  was 
a  slight  decrease  in  the  percent  of  label  recovered  in  the 
mitochondrial  fraction  (Table  5) . 

We  determined  the  effect  of  a  dose  of  CD  (5  mg/kg) , 
previously  shown  to  cause  a  PDR,  on  the  distribution  of  a 
subsequent  dose  of  [14C]cholesterol  (Figure  1) .  CD  caused  a 
significant  reduction  in  the  amount  of  [ 14C] cholesterol  retained 
in  the  liver  and  the  kidney  and  increased  the  amount  of  label 
seen  in  the  fat  following  a  tracer  dose  of  10  mg/kg 
[ -^C]  cholesterol .  These  changes  were  not  apparent  in  the  1  or 
100  mg/kg  [ 14C] cholesterol  tracer  groups,  perhaps  indicating  a 
threshold  and  a  saturation  for  this  phenomenon.  When  the  time 
after  administration  of  10  mg/kg  dose  of  14C-cholesterol  tracer 
prior  to  killing  of  the  mice  was  varied  from  1,  2,  4,  8  and  16 
hr,  it  was  apparent  that  the  hepatic  concentration  of  cholesterol 
peaked  at  about  8  hours  while  that  in  the  fat  continued  to 
increase  until  16  hours  (Figure  2).  This  was  different  from  the 
previous  observations  with  CD,  where  pretreatment  resulted  in 
decreased  levels  of  material  in  the  livers  and  increased  amounts 
of  label  in  non-hepatic  tissues. 


effect  of  CD  pretreatment  on  the  subcellular  distribution  of  [14C]CD  in  kidney 
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Figure  1. 


The  effect  of  CD  pretreatnent  cn  the  distribution  of 
[14C] Cholesterol.  [14C]  Cholesterol  was  administered  3  days  after 
a  single  pretreatment  of  CD  (5  mg/kg  ip)  or  com  oil.  Animals 
were  killed  16  hr  following  tracer  and  their  tissues  examined  for 
residual  label.  Values  are  mean  +  S.E.M. ,  n  =  4  (error  bars  not 
visible  cure  hidden  by  the  symbols) .  *P  <  0.05  compared  to  com 
oil  treated  controls. 
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Figure  2. 

Tire  response  of  cholesterol  to  a  CD  pretreatrent 
disposition  response.  [1~C’ Cholesterol  (10  mg/kg)  was 
adminiscared  3  days  following  p  re  treatment:  with  CD  (5  mg/kg)  . 
Animals  were  killed  at  various  times  following  the  tracer  and 
their  tissues  were  examined  for  residual  label.  Values  are  means 
+  S.S.M,  n  =  4  (error  bars  nor  visible  are  hidden  by  the 
symbols)  .  *?  <  0.05  compared  to  com  oil  treated  controls. 
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Cytosolic  proteins  bind  to  lipophilic  compounds  including 
xenobiotics,  perhaps  transporting  these  materials  within  the  cell 
or  to  tissues  with  greater  metabolic  and/or  storage  capacity 
(Clarke  and  Armstrong,  1989).  Some  of  the  proteins  which  have 
been  suggested  for  possible  action  in  this  role  are  the 
glutathione  transferases  (Kaplowitz,  1982;  Tipping  et  al.,  1976; 
Listowsky  et  al.,  1988),  sterol  carrier  proteins  (Clarke  and 
Armstrong,  1989)  and  the  fatty  acid  binding  proteins  (Bass, 

1988)  ,  and  most  recently  specific  cytochrome  P-450  isozymes 
(Poland  et  al.,  1989a;  1989b,  Voorman  and  Aust,  1987;  1989).  It 
seems  possible  therefore,  that  our  results  with  CD  might  be 
explained  by  a  similar  mechanism.  Several  proteins  involved  in 
the  maintenance  and  handling  of  cholesterol  appear  to  have  a  role 
in  the  intracellular  processing  of  CD  (Soine  et  al.,  1982;  1984). 
This  includes  several  hepatic  proteins  which  have  a  high  affinity 
for  both  CD  and  cholesterol  (Soine  et  al.,  1984).  Recent  work 
has  indicated  that  the  non-specific  lipid  transfer  protein 
(sterol  carrier  protein  2)  is  particularly  important  in  the 
intracellular  processing  of  cholesterol  (van  Amerogen  et  al., 

1989)  ,  and  that  the  cellular  content  of  this  and  other  lipid 
binding  proteins  are  regulated  such  factors  as  hormones  and  the 
dietary  content  of  fats  (Clarke  and  Armstrong,  1989) .  It  seems 
likely  that  if  these  proteins  are  inducible  by  CD  pretreatment 
these  cholesterol-CD  binding  proteins  could  be  responsible  for 
the  observed  CD-induced  changes  in  [14C]CD  concentrations  in  the 
liver  as  well  as  the  CD-induced  increased  disposition  of 

[ 14C] cholesterol  to  the  fat,  ie. ,  an  increased  hepatic  processing 
of  cholesterol  such  that  more  material  is  placed  in  the  fat  for 
storage. 

An  additional  cellular  mechanism  for  movement  of  lipophilic 
compounds  such  as  TCDD  and  benzo[a]pyrene  involves  intracellular 
lipoprotein  complexes  as  transport  vehicles  (Lesca  et  al.,  1987; 
Soues  et  al.,  1989a;  1989b).  These  lipoprotein  complexes  have 
been  shown  to  be  markedly  elevated  by  pretreatment  with 
phenobarbital  (Lesca  et  al.,  1987).  Since  CD  is  a  phenobarbital 
type  inducer  in  mice,  it  seemed  possible  that  CD-induced  PDR 
might  be  explained  by  the  induction  of  lipoproteins  by  CD.  We 
therefore  pretreated  mice  with  phenobarbital  or  CD  and  treated 
them  with  [14C]CD  To  see  if  the  effects  were  similar  (Table  6). 
Phenobarbital  pretreatment  caused  an  increase  in  the  amount  of 
[14C]CD  retained  by  the  liver  and  a  decrease  in  the  amount  found 
in  the  kidney,  the  reverse  of  what  is  observed  with  CD 
pretreatment  (Table  6) .  Both  CD  and  phenobarbital  decreased  the 
amount  of  residual  [ 14C] cholesterol  in  the  liver.  CD  pretreatment 
again  caused  an  increase  in  the  amount  of  [ 14C] cholesterol  that 
ended  up  in  the  fat,  but  there  was  no  change  following 
phenobarbital  pretreatment. 

Additional  studies  examined  whether  or  not  CD-induced  PDR 
could  be  attributed  to  changes  in  the  ultrastructure  of  the  cell. 
Mice  received  a  treatment  regimen  which  resulted  in  a  PDR. 
Following  treatment  the  animals  were  anesthetized  and  their 
livers  and  kidneys  prepared  for  microscopy  (Carpenter  et  al.. 


1990) .  Thick  sections  of  control  liver  showed  abundant  lipid 
droplets  (containing  neutral  triglycerides)  that  were  greatly 
variable  in  size  and  located  throughout  the  cell  without  apparent 
organization.  Ito  cells  also  appeared  to  be  storing  abundant 
lipids.  Following  pretreatment  with  5  mg/kg  CD  there  was  a 
decrease  in  the  numbers  of  these  hepatocellular  fat  droplets 
compared  to  control  animals  (Figure  3a) .  The  droplets  that 
remained  were  smaller  in  size  and  of  a  more  uniform  shape  than 
those  seen  in  the  controls.  There  also  appeared  to  be  abundant 
Ito  cell  fat.  In  the  40  mg/kg  pretreatment  group  there  was  still 
abundant  Ito  cell  fat  despite  the  fact  that  the  numbers  of  fat 
droplets  were  greatly  reduced,  and  those  that  remained  were  very 
small  and  had  either  moved  to  the  surface  or  were  located  in  the 
microvilli  protruding  into  the  sinusoids.  There  were  also  many 
other  changes  which  were  indicative  of  increased  synthetic 
activity  of  the  cell.  Control  animals  also  had  abundant 
lipoprotein  secretory  vesicles  (LPSV)  which  were  oriented  toward 
the  bile  canaliculi.  Following  treatment  of  the  mice  with  5 
mg/kg  CD  there  appeared  to  be  more  LPSV  present  than  in  control 
animals,  and  the  golgi  aparati  were  distended  with  LPSV 
associated  with  the  forming  face.  Following  the  40  mg/kg  CD  dose 
the  golgi  (when  present)  were  greatly  expanded,  and  the  cells 
exhibited  abundant  LPSV  throughout  the  cytoplasm.  CD  treatment 
of  animals  also  caused  marked  changes  in  the  glycogen  aggregates 
located  in  the  cell  and  caused  an  increased  number  of 
phagolysosomes  in  the  cytoplasm.  The  40  mg/kg  pretreatment  group 
had  increased  numbers  of  lysosomes  and  peroxisomes  and  they  had 
an  increased  electron  density.  CD  treatment  also  caused  marked 
increases  in  the  amounts  of  smooth  endoplasmic  reticulum  (SER) . 
and  in  the  abundance  of  free  cytosolic  polyribosomes.  These 
results  suggest  that  CD  can  increase  mobilization  of  lipids  from 
their  tissue  storage  sites  and  that  these  lipids  are  being  used 
in  the  synthesis  of  new  membrane  structures  in  the  cell. 
Ultrastructurally ,  treated  mice  exhibited  mitochondria  that  were 
swollen  and  irregular  (Figure  3b) .  They  also  have  decreased 
amounts  of  glycogen  and  increased  amounts  of  smooth  endoplasmic 
reticulum.  In  the  high  dose  animals  there  also  appeared  to  be  an 
increase  in  the  numbers  of  electron  dense  cytoplasmic  lipoprotein 
vesicles.  These  may  be  cytosolic  lipoproteins  pinching  off  the 
golgi  apparatus  indicative  of  elevated  synthesis  and  transport  of 
cellular  materials.  CD  treatment  causes  marked  changes  in  the 
ultrastructure  of  cells.  These  changes  are  consistent  with  a 
markedly  stimulated  production  of  membrane  structures  such  as 
SER  and  LPSV.  Whether  or  not  these  changes  are  responsible  for 
CD-induced  PDR  remains  to  be  determined. 

The  role  of  cellular  proteins  functioning  to  sequester  and 
transport  OCs  rather  than  to  metabolize  them  has,  as  yet, 
received  little  attention.  This  is  probably  a  result  of  the  fact 
that  most  studies  to  date  have  used  acute  pretreatments  with 
maximally  tolerated  doses.  High  dose  acute  exposure,  in  addition 
to  having  arguable  relevance  to  environmental  or  occupational 
exposures  (which  tend  to  be  chronic  and  occur  at  low  levels) , 
would  tend  to  mask  the  types  of  response  presented  here  and 


Figure  3:  Liver,  mouse,  controls  (A.C)  and  created  with  chlordecone  (B,D)  at 
40  mg/kg  followed  in  3  days  with  5  mg/kg  tracer  dose  of  C'4  chlordecone  and 
necropsied  16  hours  later.  Numerous  lipid  droplets  (arrowheads)  in  controls 
compared  to  few  lipid  droplets  in  treated  mice.  In  treated  mice  (D) ,  electron 
micrographs  show  irregular  swollen  mitochondria,  increased  profiles  of  smooth 
endoplasmic  reticulum  (arrow)  and  election  dense  cytosol  containing  numerous 
ribosomes.  A, 5  methylene  blue,  post  fixed  in  osmium  tetroxide,  thick  sections 
(1-2  /ira.  Bar  -  10  lira.  C,D  electron  micrographs,  Bar  -  10  iim. 


previously  reported  (Shubat  and  Curtis,  1986;  Carpenter  and 
Curtis,  1989;  Curtis  et  al.,  1990). 


These  data,  in  addition  to  the  results  presented  here, 
indicate  that  tissue  distribution  and  accumulation  of  OCs  is 
modulated  at  low  doses  in  a  manner  which  is  consistent  with  an 
inducible,  high  affinity,  low  capacity  system.  OC-induced  PDR 
may  be  part  of  an  as  yet  poorly  defined  process  which  gives  cell 
the  ability  to  deal  with  stable  lipophilic  compounds  such  as  OCs 
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